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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S239also automatically selected and applied to max-ﬂow/min-cut algorithm
in graph-cut based method to ﬁnd the region.
We calculated dice similarity coefﬁcient (DSC), sensitivity and speci-
ﬁcity of femoral and tibial cartilages for analysis.
Results: The devised scheme was performed successfully on all test
cases. The running machine speciﬁcation was Windows 7 64bit (OS),
Intel i7-2600K (CPU) and 16GB (RAM). The average computation time
was about 30 minutes for the atlas building procedure and 2 hours for
the local adjustment procedure. Figure 1 shows one result of this atlas
building procedure. The left image corresponds to the ground truth
segmentation result. The nine smaller images in the right panel
represent selected results following the registration. The segmented
regions are color labeled and overlaid onto the MR images for better
visualization. Figure 2 illustrates one example of the local adjustment
procedure. The left image corresponds to the merged atlas based result,
while the right image shows the ﬁnal result following the local
adjustment procedure. The analytical performance metrics of our
program are shown in table 1.
Conclusion: A fully automatic segmentation scheme for knee cartilage
from MR images was developed and the performance of the scheme
was evaluated with 40 test cases. The preliminary result is promising.
We are continuing to further reﬁne the algorithm and improve the
performance.Table 1
Evaluation metrics for femoral and tibial cartilages
DSC Sensitivity Speciﬁcity
Femoral cartilage 0.540.05 0.700.08 0.990.00
Tibial cartilage 0.450.07 0.600.12 1.000.00Figure 1. Results of the atlas building procedure. Left image corresponds to the ground
truth segmentation result. The nine smaller images in the right panel represent
selected results following the registration.
Figure 2. Result of the local adjustment procedure. The left image corresponds to the
merged atlas based result, while the right image shows the ﬁnal result following the
local adjustment procedure.450
HIDDEN OSTEOPHYTE FORMATION ON PLAIN X-RAY IS THE
PREDICTIVE FACTOR FOR DEVELOPMENT OF OSTEOARTHRITIS
AFTER 48 MONTHS - DATA FROM THE OSTEOARTHRITIS INITIATIVE
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Mukoyama, Y. Akatsu, J. Endo, T. Fukawa, K. Takahashi. Dept. of
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Purpose: To examine frequency and distribution of undetectable
osteophyte formation on plain x-ray examination by magnetic reso-
nance images (MRI) and its role in predicting future development of OA.
Methods: Baseline MRI from of 188 Osteoarthritis Initiative participants
were studied. 120 knees without radiographic OA change (non-OA
knees: i.e., knees with Kellgren/Lawrence [K/L] grade 0/1 on baseline as
well as at 48 months) and 68 knees with radiographic OA change
(preradiographic-OA knees: i.e., those with K/L grade 0/1 on baseline
and more than grade 2 at 48 months). The site of occurrence (8 sites:
medial and lateral femoral condyle (MFC and LFC), medial and lateral
tibial plateu (MTP and LTP), medial and lateral facet of patella femoral
joint (PM and PL), tibial spine (TS), and femoral intercondylar notch
(IC)) and the size of osteophyte in knee joint were assessed and
compared between the two groups. For assessing osteophyte formation
and size, 8 point marginal osteophytes item of Whole Organ MRI
Scoring (WORMS) was employed.
Results:When deﬁning more than score of 3 as positive for osteophyte
formation (mild size osteophyte), osteophyte was more frequently
observed at MTP, PM, PL, and IC in preradiographic-OA knees than in
non-OA knees. When deﬁning more than score of 5 as positive
(moderate size osteophyte), osteophyte was more frequently observed
at only IC in preradiographic-OA knees than in non-OA knees.
Conclusions: Knees with osteophyte formation at IC even in K/L grade
0 or 1 have the risk of development of osteoarthritis in 48 months.
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INVESTIGATION OF THE ROLE OF INTERLEUKIN 16 IN
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